Abstract. This paper investigates the effect of four dimensional matrix transformation on new classes of double sequences. Subsequences and stretchings of a double sequence are defined, and these definitions are used to present a four dimensional analogue of D. Dawson's Copy theorem for stretchings of a double sequence. In addition, the multidimensional analogue of D. Dawson's Copy theorem is used to characterize convergent double sequences using subsequences and stretchings.
Introduction
This paper will present two results that characterize the effect of RHregular matrices in preserving the Pringsheim limit points of double sequences. To achieve this goal we begin by defining an e-Pringsheim-copy, a stretching, and subsequences of a double sequence. In addition to these definitions the following Extended Copy Theorem in [3] shall be used to establish the following theorem: If each of A and T is an RH-regular matrix, and x is any bounded double complex sequence with e being any bounded positive term double sequence with P-limtj ei t j = 0, then there exists a stretching y of x such that T(Ay) exists and contains an e-Pringsheim-copy of x. DEFINITION 2.1 (Pringsheim, 1900 In 1926 Robison presented a definition for the regularity of four dimensional matrix transformations. This definition included the restriction of boundedness. This assumption was made because a double sequence which is P-convergent is not necessarily bounded. The definition of regularity for four dimensional matrices will be stated below along, with the Robison-Hamilton characterization of the regularity of four dimensional matrices. DEFINITION 2.3. The four dimensional matrix A is said to be RH-regular if it maps every bounded P-convergent sequence into a P-convergent sequence with the same P-limit. It should be noted that finite number of unbounded rows andor columns does not affect the P-convergence or P-divergence of x and its subsequences.
Definitions, Notations and Preliminary Results

DEFINITION 2.5 (Patterson, [3]). A double sequence x is divergent in the
Pringsheim sense (P-divergent) provided that x does not converge in the Pringsheim sense(P-convergent).
REMARK 2. Definition 2.5 can also be stated as follows: A double sequence x is P-divergent provided that either x contains at least two subsequences with distinct finite Pringsheim limit points or x contains an unbounded subsequence. Also note that, if x contains an unbounded subsequence then x also contains a definite divergent subsequence. EXAMPLE 2.1. This is an example of an unbounded divergent double sequence with three finite Pringsheim limit points, namely -1,0 and 1:
2. This is an example of a double sequence which contains an unbounded subsequence: otherwise.
Observe that, not only does y contain an e-Pringsheim-copy of x, but y itself is an e-Pringsheim-copy of x. Note that in each stage we repeat the number of rows and then repeat the number of columns. However the resulting stretching y of x is the same, if we first repeat the number of columns and then repeat the numbers of rows. Also note that every sequence itself is a stretching of itself and the sequences that induce this kind of stretching are Ri = i and Sj = j. is a stretching of x induced by Ri = 3i and Sj = 3j.
THEOREM 2.2 (Dawson [l]"Copy Theorem"). If each ofT and A is a regular matrix, x is any complex sequence (bounded or not), and e is any positive term null sequence, then there exists a stretching y of x such that T(Ay) exists and contains an e-copy of x.
The following theorem is named Extended Copy Theorem, so named because of its similarity to the Copy Theorem Dawson in [1] . 
Main Results
The Extended Copy Theorem is used to prove the following result:
. If each ofT and A is an RH-regular matrix, x is any bounded double complex sequence, and e is any bounded positive term double sequence with P-lim^fc e" jt = 0, then there exists a stretching y of x such that T(Ay) exists and each P-limit point of x is a P-limit point ofT(Ay).
Proof. By the separability of the metric space of complex numbers we can write the finite P-limit points of x in a double sequence u such that each P-limit point of x is either a term of u or a P-limit of u. This can be achieve by writing u as follows: 
(Ay) = T(A(y -z)) + T(Az).
Note that T(Ay) is the sum of a Pringsheim null sequence and a sequence that contains an e-Pringsheim-copy of v. Therefore each P-limit point of x is a P-limit point of T(Ay). u
The Extended Copy Theorem and Theorem 3.1 allow us to establish the following Extended Copy Theorem for subsequences.
THEOREM 3.2. If each ofT and A is an RH-regular matrix, x is any bounded double complex sequence, and e is any bounded positive term double sequence with P-lim n fc e n> fc = 0, then there exists a subsequence y ofx such that T(Ay) exists and each P-limit points of x is a P-limit ofT(Ay).
Proof. Let y be a double subsequence of x such that z -y is a Pringsheim null sequence, where z is defined as in the proof of Theorem 3.
Let T(Ay) = T(A(y -z)) + T(Az). Note that T(Ay)
is the sum of a Pringsheim null sequence and a sequence that contains an e-Pringsheim-copy of v. Therefore each P-limit point of x is a P-limit of T(Ay). m
